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O6Las nHgopmaums

OnucaHue PHYWE

KomnbtoTepHast ToMorpadous LUMPOKO UCMO/b3YeTcs B
MeauUMHe A/19 BbisIBNEeHUs paH 1 3a6onesaHuii. C
MOMOLLbH PEHTTEHOBCKUX /yUeii MOXHO NonyunTb
[leTalbHble N306paKeHUS1 OPraHoB.

JKcnepyMeHTaslbHas ycTaHoBKa
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AononHutenbHasa uHopmauus (1/2) PHYWE

MpepBapuTesnibHbIE
MpengapuTesibHble 3HaHUA, HEOOX0AUMbIE L7151 3TOr0 IKCNEPUMEHTa, NpUBEAEHbI B

3HaHuA paszene "Teopusa".
1
MpuHUMN MpUHLMN KOMMBIOTEPHOK TOMOrpadun 4eMOHCTPUPYETCA Ha NpUMepe NPOCTbIX

06bEKTOB. B c/lydae o4eHb NPOCTbIX 0OBLEKTOB 419 LOCTMXEHUSA XOPOLLEro pesysrara
Heobxo4uMO caenarb BCero HeCKO/IbKO CHUMKOB. UeM cnoXHee 00bekThbl, TeM 60/1bLue
N306paxeHnii He06X0AMMO A/151 OTOBPaKEHMS BCeX AeTaneil. Kpome Toro,
NCMNONb3YHTCA crneynanbHble 06pasupbl 418 AeMOHCTpaLuy Toro, Kak 06pasyrTcs
= apTeakTbl U YTO BbI3bIBAET YNPOYHEHMWE Nyya.

1
) ’
@

AononHutenbHaa uHopmauus (2/2) PHYWE
@ Llenb atoro 3KCnepmmMmeHTa - N3y4mnTb NPUHLNNBI KOMI'IbiOTEpHOVI TOMOI'pad)I/Il/I.
OOGyueHue
uesnb

1. 3anMwmnTe KOMMbIOTEPHY TOMOrpadhro NPOCTLIX 0OLEKTOB, M3MEHSIA NPY 3TOM
KO/IMYECTBO LUAroB.

2. 3anuwmnTe KOMMNbIOTEPHYH TOMOrpaduio MeTasIIMYECKMX 06pa3LoB 1
npoaHanunaupyiite pesynbTat ¢ TOUKM 3PEHUS YNIPOUHEHUsT NydKa (Sly4eBoii 3aKasikn).

3agauun
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Teopus (1/4) PHYWE

KomnbtoTepHas Tomorpadust (KT) - 3To MeToZ HepaspyLIarLWEero Noc/10MHOro NccnefoBaHNs BHYTPEHHETO
CTPOeHVs 06BEKTA, a Takxke npoLeaypa co3faHunsi CBOGOHbIX OT CYNepPno3nLIMN CEKLMOHHBIX M306paKeHNii
Tena unm o6bekTa. TakuM 06pa3om, KOMMboTepHasi TOMorpadhus No3BosisieT Bpayam yBUAETb CBOMX
nawMeHToB U3HYTPU. DTO enaeT ee He3aMeHVMOM A5 MeAULMHCKON AUarHOCTMKN. TeM He MeHee,
KOMMNbOTEPHAst TOMOrpadins BbIXOANUT 3a paMKn MeAULMHCKUX NPUIoXeHUiA. Kak HepaspyLuaroLmii meToa,
OHa TakXe HaxoAuUT MPOKOEe NPUMEHEHME NPU UCNbITaHU MaTeprasioB.

B HacTofLLee BpemMsA 06beMHbIE N306paXKeHs OO BLEKTOB MOXHO CO34aBaTb C MOMOLLbI COBPEMEHHbIX
KOMMbIOTEPHbIX NporpaMm. NMomM1UmMo KOMMbIOTEPHOV TOMOrpaduy, ApYrMmMy BaXXHbIMY METOAAMM
BU3yanu3auunmn ABAKTCA MarHUTHO-pe3oHaHcHaA Tomorpadva (MPT) n yneTpassykosast ToMorpagus

(Y3W). 311 meToAdpbl 60n1ee nav MeHee CUbHO OTINYAKTCA APYr OT Apyra Kak C TOUKM 3PEHNS camoro MeToaa,
Tak 1 C TOYKN 3pEHUSA UX NPUMEHEHUSA B Pa3InYHbIX 06/1acTaX MeauLmHbL. KoMnboTepHas ToMmorpadus (KT),
HanpMMep, 4acTo MCNo/b3YyeTCs A8 BU3yannsaumm "TBepabix" 3/1eMEHTOB Tesla, HanpuMep KOCTel, Toraa
Kak MarHMTHO-pe3oHaHcHas ToMorpadus 60/bLue NOAXOANUT 18 BUyannsaunm MArkux TKaHe.

Teopus (2/4) PHYWE

PeHTreHOBCKO€ N306paXeHue - 3TO NPOEKL M TPEXMEPHOIO 06bekTa
Ha ABYXMEPHYO N/IOCKOCThb:

o BHyTpeHHMe CTPYKTYpbl HakNaAblBaOTCA APYr Ha Apyra.

o TpyAHO onpeaennuTb TOYHOE MNoJIoXeHMe pas/INyHbIX OpraHos.

Mpv KOMNBIOTEPHON TOMOTPann CeKLNOHHbIE N306paXKEHNS CO34at0TCA
Ha OCHOBE [1BYXMePHbIX N306paXkeHni 1 C NOMOLLIbIO CrieuyanbHbIX
asIropuTMoB. PyHAAMEHTa/IbHbIE MPUHLMIBI NOSTyYEHNUA N306paXKeHns
nexxar B 0OCHOBEe KOMMbOTePHOW ToMorpadunn. MeToz, 0OCHOBaH Ha Tak
HasblBaeMoii "thnnbTpoBaHHO 06paTHoi npoekumn” (metos MoraHa
PagoHa). KomnbloTep Aennt o6beKT Ha KBaApaTHyo MaTpuuy. 31a
MaTpuLa COOTBETCTBYET MUKCENAM U306paKeHns.

Puc. 1: MpuHumn
PEHTIEeHOBCKOro CKaHNPOBaHMS
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Teopus (3/4) PHYWE

I3MepeHHast UHTEHCMBHOCTb CBETa NpeobpasyeTcs B
YPOBHU CEPOrO, a 3aTeM BBOAMTCS B 3Ty KBaAPaTHYHO
MaTpuLy BAOSb TpaekTopum nyda. ae MMEeHHO NPounsoLwIo
3aTyxaHue, HeM3BeCcTHO. BO3bMeM TOMIbKO OAHY CeKLno
(yuacTok) 3D-06bekTa:

B Pwuc. 2: MpuHumn paboTbl
& KOMMbIOTEPHOI TOMOorpacmm

Teopus (4/4) PHYWE

B pesynkTate nonyyaem oavH
KBajpar: L

Aufnahme far 20"

Aufnahme fir 8.290"

B cnyuae o4eHb NpocToro o6bekTa
AO0CTaTOYHO N306PaKEHNIA, CAENAHHbIX C »
ABYX CTOPOH.

» 0

Tenepb cynepnosnuys ykasbiBaeT Ha pacnoiokeHne o6bekTa:

5/9

PH‘IWE Robert-Bosch-Breite 10 Tel.: 0551 604 - 0 info@phywe.de
37079 Gottingen Fax: 0551 604 - 107 www.phywe.de


https://www.curriculab.de/
https://www.phywe.de/

[ ] I
P2550105 curricuLAB® i PHYWE

OGopypoBaHne
Mo3uuyunn Matepuan MyHkT No. KonunuecTtBo
1 XR 4.0 X-ray ba3oBas peHTreHoBCKas yctaHoBKa, 35 kB 09057-99 1
2 XR4 CbEMHasa peHTreHoBcKas Tpy6oka Plug-in W tube 09057-81 1
3 XR 4.0 XR 4.0 X-ray PeHTreHOBCKas KOMMNbIOTEPHas TOMorpadus, paclumpeHme 09185-88 1
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[MogroTtoBka v
BbINOJ/IHEHMEe PadoThl

NMoaroroBka PHYWE
X RED o @
o lMopgxnounTe NOBOPOTHbIN CTONMK XRstage K COOTBETCTBYIOLLEMY pasbemy o=
B SKCMEPUMEHTa/IbHOM Kamepe (CM. MapKMpOoBKy Ha puc. 3). MNoakiunTe =
peHTreHoBckyto kamepy XRIS Hanpsimyto K MK ¢ nomouybto USB-kabens. MK =y * ©@° |Pvc. 3: Pasbembi B

N PEHTreHoBCKas yCTaHOBKa NOAKIHYATCSA C MOMOLLbHO Kabensa ans ©  sKcnepumeHTanbHON

nepegaun gaHHblx 1 yepes USB-NopT (COOTBETCTBYHOLMNI pa3bemM Ha
PEHTTEHOBCKOWM YCTAaHOBKE OTMEYEH Ha puc. 4). 3akpennte NOBOPOTHbINA
CTONUK Ha ABUraTesie ¢ NoMOLLbi0 HEGO/IbLLIOIO BUHTA C HAKaTaHHOA
rO/10BKOI. Y6eanTech, YTO BblOPaHHbI 06EKT HAEXHO 3aKPeN/IeH K
CTO/IV 1 HE MOXET U3MEHWTb CBOE MO/I0XKEHNE BO BPEMS CKAHUPOBaHUS.

e Kamepe

Puc.5: YcTaHoBKa B
PEHTreHOBCKOI YyCTaHOBKe

Puc. 4: MogknioveHne
MHOroKaHaJIbHOro aHasm3arTopa
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BbinonHeHne padoThbl PHYWE

o 3anyctuTe nporpammy measure CT. [porpamma oTobpaxaeT Ananorosoe
OKHO, Npej/iaratoLLee Nosib30BaTesio 0TKa/IMbpoBaTh kamepy. Yoepute Bce
NpPeAMETbI, PacrosIOKEHHbIE MEXAY KAMEPO N UCTOYHUKOM PEHTTEHOBCKOTO
n3ny4YeHus. 3aKpoiTe ABepLY N HOKMUTE B NPOrpaMMHOM 06ecneyeHnn
KHonKy «Kanuoéposatb» (1).

1-i1 pexxum: "YXnBoe nsoépaxeHne n HacTpouku", puc. 6

o YCTaHOBUTE pacCcTOSHUE MEXAY NCTOYHMKOM 1 0OBLEKTOM (2) nnu mexay
NCTOYHMKOM U KaMepoii (3).. BbibepuTe 200 npoekuuii Ha 360° (4).

o Tenepb NOMeCTUTE 0OLEKT Nepes akTUBHOW 06/1aCTbIo KaMepbl Y HAXXMUTE
"Bocnpoussectn” (5). UToObI NpepBaTh PEXMM peasibHOro BPEMEHM,
HaxxmuTe "BocnpounssecTn” elle pas.

Puc. 6: CKpyHLWOT B
pexume ">Krnsoe
n306paxkeHne n

MNepen Hayasiom I'IpOLLECCf CKaHMpoBaHuA, NpoBepPbLTE MOSTIOXKEHNE 06pa3|_||a " HaCTDOMKN"
HaXKMUTE Ha crieaytoLwmii ctatyc "KomnbtotepHas Tomorpadms” (6).

BbinonHeHue paboThbl e
2-ii pexxum: "KomnbtotepHas Tomorpacus”, puc. 7. W

@ e\ - XR 4.2:,,.,"

B <0
o 2-i pexxum: "KomnbroTepHas Tomorpadums”. ' 3
1 II
3-ii pexxum "PekoHcTpyKumua", puc. 8. -l'ﬁ

HaxmuTe "BblbpaTb gaHHble" (9), UTo6bl OTKPbITh

HY>XHYI0 nanky. Haxmurte "Tekywaa nanka". IameHute R
3HaveHune COR (ueHTp BpalLeHus) (10) oo Tex nop, noka . e
L ”
n3o6paxenune ceuenns (11) He cTaHeT R
o . . e i
YO0B/IETBOPUTESTbHBIM.
Puc. 7: CHUMOK 3KpaHa B pexvve
3areMm Haxmunte «BocctaHoBUTL 06beM» (12). Tenepb " "
- KomnbtoTepHas Tomorpacdus
PEKOHCTPYKUNSA 3aiMET OKO/0 3 MUHYT.
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4-ii pexum "3D Bug", puc. 9 OTKpoliTe CBOU AaHHble C NOMOLLLI0 "OTKPbITh" (13). EC/v WeNnkHyTb NaHesb Nog
«Yron», 0TobpasnTca TpexmepHoe nsobpaxeHue. MNMpokpyymsarite cnou, nepemeLas TOHKME IMHUK C MOMOLL b0
MbILLK, YAEPXMBAsA HAXATOW NeByto KHOMKY Mblwu (15). dkcnopT: Haxxmute "Tiff to bmp" (16) n - nocne cosgaHmns
bmp-dhaiinos - Haxmute "Volview" (npocmoTp o6bema) (17). Mporpamma Volview 0TKpoeTCst aBTOMaTUYECKW.

Puc. 8: CkpuHLWOT B pexume "PekoHcTpykums"

°PHYWE

37079 Gottingen

eg XR 4.0 cyrrue

Robert-Bosch-Breite 10

R

Puc. 9: CkpuHwoT B pexume "3D sBng"
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